Molecular Systematics and Evolution: Theory and Practice 141
ed. by A. DeSalle, G. Ginbet and W. Wheeler
© 2002 Birkhauser Verag/ Switzerland

‘Pluralism’ and the aims of phylogenetic research

Gonzalo Giribet', Rob DeSalle” and Ward C. Wheeler”

! Department of Organismic and Evolutionary Biology, Museum of Comparative Zoology, Harvard
University. Cambridge, MA 02138, USA
2 Division of Invertebrate Zoology, American Museum of Natural History, New York, NY 10024, USA

Summary. In science, and particularly in the field of phylogenetic systematics, investigators may
choose among different methods to analyze their data. These methods include neighbor-joining (or
other genetic distance approaches), maximum-likelihood. and cladistic parsimony. among others.
These distinet methods of analysis differ considerably in how they process information from the
observed data. However, many published molecular analyses utilize trees generated under more than
one of these methods. which we will call a “pluralistic’ approach. Here, we explore the statistical.
philosophical and operational aspects of the pluralistic approach. We suggest that the pluralistic
approach is misguided from all three perspectives and we propose an aliernative, logically consistent,
stralegy as an aim of phylogenetic research.

Pluralism and ‘statistical support’

Some authors have advocated pluralism as a severe test for phylogenetic
hypotheses, in the sense that hypotheses may be more robust if they are sup-
ported simultaneously by different methods of data analysis. This is based on
an analogy with statistical analysis of multiple samples. Any result found sig-
nificant in multiple samples is thought to be more convincing than a single test.
This is true. It is, however, also misleading. When multiple samples are used
in statistics, they are assumed to follow the same distributional model, hence
the sample error is decreased with each additional datum. The data sets are
multiple, not the analytical procedures. When multiple analytical techniques
are used, the “significance™ attached to results can be highly variable. Results
that are “significant™ via a standard Fisher-type approach may not be so con-
vincing in Likelihood or Bayesian analyses.

The outcome of a pluralistic approach

There are two possible outcomes when hypotheses are generated using differ-
ent methods—either they agree (they are congruent) or they disagree (they are
incongruent). When three methods are used (such as neighbor joining, maxi-
mum-likelihood and parsimony) there are five different competing outcomes:
they can all agree, all can be different, or there are three ways that any two can
agree. In addition each of the three major kinds of methods could also give any






